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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the following problem: in 
monochrome display in a conventional field sequential method, 
power may be wasted by the luminescence of other parts. 
SOLUTION: The liquid crystal display device provided with a liquid 
crystal display panel and an illuminating means displays prescribed 
display information and changes the color of the illuminating means 
in accordance with the display information. To be more precise, the 
liquid crystal display device is provided with the illuminating means 
which divides the display information on a prescribed screen into 
multiple pieces of color information and adjusts the intensity of 
illumination according to the maximum value of the color 
information of each color, and the liquid crystal panel which adjusts 
transmissivity according to both the intensity of illumination and 
the display information. Thus, reduction of power consumption is 
realized. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The liquid crystal display which is a liquid crystal display which has a liquid crystal display panel and a 
lighting means, and displays predetermined display information, and is characterized by changing the 
lighting reinforcement of said lighting means according to said display information. 
[Claim 2] 

The liquid crystal display characterized by having a lighting means for the display information on a 
predetermined screen to be divided into two or more color information, and to adjust lighting 
reinforcement according to the maximum of the color reinforcement of each of said color information, 
and lighting reinforcement and the liquid crystal panel which adjusts permeability according to the both 
sides of display information. 
[Claim 3] 

The liquid crystal display according to claim 1 or 2 characterized by having a color luminescence means 
to turn on two or more sorts of independent colors. 
[Claim 4] 

The liquid crystal display according to claim 3 characterized by performing the field sequential drive 
which carries out sequential lighting of two or more sorts of colors. 
[Claim 5] 

The liquid crystal display according to claim 4 characterized by changing the luminescence 
reinforcement which turns on each color. 
[Claim 6] 

The liquid crystal display according to claim 4 characterized by changing the period which turns on each 

color. 

[Claim 7] 

The liquid crystal display according to claim 3 characterized by changing the combination of a color 
luminescence means to switch on the light. 
[Claim 8] 

The liquid crystal display according to claim 3 characterized by carrying out coincidence lighting of two 
or more sorts of colors. 
[Claim 9] 

The liquid crystal display according to claim 1 or 2 characterized by changing the color of a lighting 
means according to display information. 
[Claim 10] 

The liquid crystal display according to claim 1 or 2 characterized by changing the color of a lighting 
means according to a surrounding situation. 
[Claim 11] 

The liquid crystal display according to claim 1 or 2 characterized by a lighting means being a three- 
primary-colors lighting means. 
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[Claim 12] 

The liquid crystal display according to claim 1 or 2 characterized by a lighting means being 4 primary- 
color lighting means. 
[Claim 13] 

The liquid crystal display according to claim 1 or 2 characterized by said liquid crystal being the OCB 
mold liquid crystal which makes bend orientation. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the liquid crystal display used for Personal Digital Assistants, such as a cellular 

phone, etc. 

[0002] 

[Description of the Prior Art] 

Generally a TN liquid crystal display device is used, and, as for the conventional liquid crystal display 
component, in much more cases, the color filter method is used. This formed red (R) and the pixel of (G) 
and green blue (B) independence according to the image data to display, and formed the color filter 
which penetrates a specific color, i.e., the light of wavelength, respectively. 
[0003] 

Since this color filter absorbs 1/3 or more [ of light ], it leads to a power loss fundamentally. Then, in 

order to realize power-saving, the field sequential drive is considered. 

[0004] 

On a small panel or a projection mold display, the field sequential drive is actually put in practical use 
partly. It is the description that this has the back light or the light source in which the color turned on 
serially carries out sequential change. For example, red, green, blue, red, green, blue, and the color to 
turn on are the methods of changing to time amount. A liquid crystal panel does not have a color filter, 
but colorization is realized synchronizing with lighting of this back light by performing a sequential 
display with a red image, a green image, and a blue image by the same pixel (or picture element). 
[0005] 

Moreover, the OCB mold display device is examined as a liquid crystal display component which 
realizes a high-speed response. An OCB mold liquid crystal display component "it is corporation 
institute-of-telecommunications-engineers Shingaku Giho EDI 98-144. 
Please refer to 199 pages." 
[0006] 

Liquid crystal is pinched between substrates and, as for this OCB mold liquid crystal display 
component, the transparent electrode is formed as an electrical-potential-difference impression means on 
this substrate. In the condition before switching on a power source, the orientation condition of this 
liquid crystal is making the condition of being called spray orientation. When turning on this device, a 
comparatively big electrical potential difference is impressed for a short time, and a bend orientation 
condition is made to transfer the orientation of liquid crystal to this electrical-potential-difference 
impression means. Displaying using this bend orientation condition is OCB mold liquid crystal display 
Mohd's description. By this method, usually uses an active matrix. 
[0007] 

[Problem(s) to be Solved by the Invention] 

In recent years, low electrification of a cellular phone is desired and many of power consumption is 
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consumed on the display. Reducing this power consumption also has the merit which is connected with 
reducing cell capacity and can carry out [ lightweight ]-izing. In the conventional field sequential mold 
liquid crystal display, there was a case where power was vainly exhausted with a back light. 
[0008] 

[Means for Solving the Problem] 

In order to solve the above-mentioned technical problem, the liquid crystal display of this invention is a 
liquid crystal display which has a liquid crystal display panel and a lighting means, and displays 
predetermined display information, and is characterized by changing the lighting reinforcement of said 
lighting means according to display information. 
[0009] 

Moreover, the display information on a predetermined screen is divided into two or more color 
information, and the liquid crystal display of this invention is characterized by having a lighting means 
to adjust lighting reinforcement according to the maximum of the color reinforcement of each of said 
color information, and lighting reinforcement and the liquid crystal panel which adjusts permeability 
according to the both sides of display information. 
[0010] 

It is desirable to have a color luminescence means to turn on two or more sorts of independent colors. In 
this case, it is desirable to perform the field sequential drive which carries out sequential lighting of two 
or more sorts of colors. Moreover, when performing a field sequential drive, it is desirable to change the 
luminescence reinforcement which turns on each color, and to change the period which turns on each 
color. 
[0011] 

When it has a color luminescence means to turn on two or more sorts of independent colors, it is 
desirable to change the combination of a color luminescence means to switch on the light, and to carry 
out coincidence lighting of two or more sorts of colors. 
[0012] 

In the above-mentioned liquid crystal display, it is desirable to change the color of a lighting means 
according to display information. Moreover, it is also desirable to change the color of a lighting means 
according to a surrounding situation. 
[0013] 

In addition, in the above-mentioned liquid crystal display, it is desirable that a lighting means is a three- 
primary-colors lighting means, or it is 4 primary-color lighting means. 
[0014] 

Moreover, as for the liquid crystal used in the above-mentioned liquid crystal display, it is desirable that 

it is the OCB mold liquid crystal which makes bend orientation. 

[0015] 

[Embodiment of the Invention] 

Hereafter, it explains, referring to a drawing about the display in the gestalt of implementation of 

invention. 

[0016] 

Drawin g 1 shows the liquid crystal display of the field sequential mold of this invention. This possesses 
three light emitting diodes (101, 102, 103), R, G, and B, these are installed in the side face of a light 
guide plate 104, and liquid crystal 105 panel is on a light guide plate 104. Thus, the back light which has 
arranged light emitting diodes 101-103 is used for the side face of a light guide plate. 
[0017] 

In addition, in the following explanation, although 1 set of light sources by which the liquid crystal 
display of one sheet was equipped with each one light emitting diode of every of R, G, and B are used, 
two or more sets of light sources which consist of each light emitting diode may be used if needed. 
Moreover, when using two or more sets of light sources, may make it each light source make the light 
emitting diode of the same color emit light to coincidence, but while trichotomizing a screen, 3 sets of 
light sources are used. In the 1st set of light sources, the 2nd set of light sources the light emitting diode 
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of R the light emitting diode of G After the 3rd set of light sources carry out predetermined time 
luminescence of the light emitting diode of B, the 1st set of light sources the light emitting diode of B 
The 2nd set of light sources carry out light emitting diode of R, the 3rd set of light sources carry out 
predetermined time luminescence of the light emitting diode of G 5 and it ranks second, and the 2nd set 
of light sources may emit light in the light emitting diode of B, the 3rd set of light sources may make the 
light emitting diode of R the light emitting diode of G emit light, and the 1st set of light sources may 
repeat this. 
[0018] 

Sequential lighting is carried out like drawing 2 , and it responds to this, and a liquid crystal panel is 
turned on and such light emitting diodes are made to turn off That is, when a back light is red, the 
permeability corresponding to a red signal is realized with a liquid crystal panel. This is a field 
sequential drive. 
[0019] 
(Example 1) 

The description of this invention is changing the color reinforcement (namely, brightness of a 
certification means) of the lighting means represented by the back light etc. according to display 
information, and is by this example here to have changed the luminescence reinforcement in which each 
light emitting diode carries out sequential lighting in a back light according to the image ( drawing 2 ). 
"The color reinforcement of a lighting means" means the reinforcement of the color which found the 
integral in time and was equalized instead of the reinforcement of the color turned on at the moment 
here. 
[0020] 

This purpose is in reduction of power consumption. By the field sequential drive of the conventional 
example, the light source of each color which carries out sequential lighting was emitting light by the 
maximum brightness of each color, and fixed brightness ( drawing 3 ). For example, suppose that it was 
the screen of a yellow network. A blue output is weak then. 

When extreme, there may be no blue output. However, by the conventional method which carries out a 

regular all-points LGT, the power consumed by blue lighting is spent vainly. 

[0021] 

Then, in this invention, when a blue output is low, it is in reducing the output of the blue of a back light, 
for example. However, since color balance is out of order only by reducing a light source side simply, it 
is made to correspond to it and the permeability of a liquid crystal panel is made to adjust. 
[0022] 

Generally, color specification makes three colors of a color triangle as shown in drawing 4 compound, 
and is displayed. However, there are light source reinforcement and permeability of a liquid crystal 
panel in the technique of changing this color reinforcement. What is necessary is to make the quantity of 
light of the light source into minimum, and just to optimize the permeability of liquid crystal 
corresponding to it, in order to low-power-ize this most efficiently. 
[0023] 

Specifically, it becomes the following procedure. The display information on a predetermined screen is 
inputted. This display information is divided into R, G, and B two or more color information and here. 
And the maximum of the color information on each color is made to detect among 1 screen information. 
And in proportion to the maximum, lighting reinforcement and the color reinforcement of a back light 
are adjusted. And a liquid crystal panel adjusts the permeability permeability corresponding to it by 
making maximum of each color specification brightness into permeability maximum. 
[0024] 

In order to realize this, the field memory which makes a part for a drawing flat-tapped screen memorize 
at least, and the computing element which calculates this and the memory which stores each electrical- 
potential-difference value are required. However, it can realize now on real time with development of 
semiconductor technology in recent years. Moreover, it is desirable to reduce components mark by 
making memory build in the controller of liquid crystal ideally, and making it process in this. Moreover, 
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it was easy to carry out especially an operation to being a digital signal input, and the configuration of 
this invention has been simplified. This is from the merit which does not need to build in an A/D 
converter. 
[0025] 

When a white display is in a screen by this method, each color must indicate by maximum and there is 
no power-saving effectiveness in this case. However, when many natural drawings were displayed, there 
is an inclination which inclines toward a certain color, and the low-power effectiveness of a back light 
exceeded the power consumption consumed to each operation. Therefore, the effectiveness of power 
consumption reduction was seen. In this case, it was effective in especially TV application by which 
natural drawing is used abundantly, 
[0026] 

If it explains more concretely, the example ( drawing 5 ) which shows the image of the red apple which 
****** attached to middle of the screen will be given and explained by making the back into black. In 
addition, in order to give explanation easy, a screen is set to VGA which consists of 640x480 pixels (= 
307200 pieces), and it is assumed that the color reinforcement of each color is divided into 16 steps 
(namely, 163= 4096 color specification). Moreover, the 1 field presupposes that it is displayed for 1 / 60 
seconds. 
[0027] 

First, in a certain 1 field, the maximum is detected from the color reinforcement of R, G, and B in each 
pixel which consists of 307200 pieces. For example, exactly, the color reinforcement of the red in the 
pixel (801) of middle of the screen is 14, and suppose that it was detected when higher than the color 
reinforcement of the red in other pixels of which. In this case, luminescence reinforcement of red diode 
is made into 0.875 times (= 14/16 time). 
[0028] 

If similarly it was detected in the 1 field concerned that the green color reinforcement concerned in a 
pixel (pixel 802 which shows ******) with green color reinforcement higher than that of which pixel is 
13, luminescence reinforcement of green diode is made into 0.8125 times (= 13/16 time). Moreover, in 
the 1 field concerned, if it was detected that the blue color reinforcement concerned in a pixel with blue 
color reinforcement higher than that of which pixel is 5, luminescence reinforcement of blue diode is 
made into 0.3125 times (= 5/16 time). 
[0029] 

in addition, R, G, and B out of the color reinforcement of R, G, and B of each pixel [ in / using a certain 
1 field as 1 display unit in the above-mentioned explanation / this 1 display unit ], although it decided to 
detect the maximum of each color reinforcement R, G, and B out of the color reinforcement of R, G, and 
B of each pixel [ in / using two or more fields as 1 display unit / this 1 display unit ] - you may make it 
detect the maximum of each color reinforcement 
[0030] 

moreover - although the maximum of the color reinforcement of R, G, and B in each pixel was detected 
in the above-mentioned explanation out of the picture signal which projects a red apple on middle of the 
screen - beforehand - the inside of a picture signal - R, G, and B for every 1 display unit - you may 
make it include the maximum of each color reinforcement in this case, R, G, and B out of the color 
reinforcement of R, G, and B of each pixel — it becomes unnecessary to detect the maximum of each 
color reinforcement, and improvement in the speed of display processing can be attained. 
[0031] 

Moreover, in case a picture signal is generated, the maximum of the color reinforcement of each RGB 
may be detected and it may be transmitted to a liquid crystal display. R, G, and B out of the color 
reinforcement [ in / in this simultaneously a video board / 1 display unit ] of R, G, and B although the 
video board attached in the personal computer will generate a picture signal based on the instruction 
from the body of a personal computer if a concrete example is given - the maximum of each color 
reinforcement is detected and it transmits to the liquid crystal display as a display unit. If it does in this 
way, it becomes unnecessary to detect the maximum of color reinforcement in a liquid crystal display, 
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and the burden of a liquid crystal display can be reduced. In addition, also in a cellular phone etc., it can 

say that it is the same as that of the example of this personal computer. 

[0032] 

Although color adjustment of a back light was realized at this example by changing the luminescence 
reinforcement which turns on each color, this invention is not restricted to it. It is possible to change the 
period which turns on each color in a field sequential drive like drawing 6 . It may be more 
advantageous to modulate a period, when thinking brightness as important rather. For example, when 
performing monochromatic specification, in the case of red Isshiki, it is not necessary to shine green 
[ other ] and the blue light source, and the period which makes red emit light can be made 100%. There 
is a merit as for which brightness is made to the maximum by achievement by carrying out like this. 
[0033] 

Moreover, or it reduces the period to turn on, you may make it blink a lighting period by lengthening 
only a period uniformly. For example, when the situation of not gazing at a screen, and a cellular phone 
await and it sometimes etc. applies, there is effectiveness of low-power-izing. 
[0034] 

In order to realize the field sequential drive of this invention, high-speed liquid crystal was desirable, 
and in order to realize this, the OCB mold liquid crystal display component was desirable. Moreover, a 
ferroelectric liquid crystal display device is sufficient, and the TN liquid crystal of a thin eel is 
sufficient. 
[0035] 

Moreover, not a side light but the back light of direct female mold is sufficient like an example. 
Moreover, it may not be LED or a fluorescence tubing method may be used, light emitting diode ~ 
afterglow « few - starting - falling ~ steep - the field -- sequentially suitable. 
[0036] 
(Example 2) 

This invention is not restricted to the field sequential method of R, G, and B. It was not so effective what 
has many white displays in the example 1. Since a white alphabetic character was used abundantly in a 
cellular phone, there was little effectiveness of power consumption reduction. So, in this example, the 
still more efficient power consumption reduction effectiveness was realized using 4 primary-color 
notation. 
[0037] 

In 4 primary-color notation, although it was the same field sequential driving method as an example, it 
displayed now using red, green, blue, and a 4 color-specification period like white ( drawing 8 ). For this 
reason, four light emitting diodes were formed in the light guide plate side face like drawing 7 . 
[0038] 

Usually, usually display information is expressed with the three-primary-colors information on RGB. 
This is because it can express by composition of three colors at worst if it is a point on a chromaticity 
coordinate. In order to extend the color range, it is desirable to use a greatly different color like RGB. 
However, an expression is not restricted to the three primary colors. Even if it cannot be decided that it 
will be a meaning, composition of four colors is sufficient, and three different colors may be chosen and 
compounded. 
[0039] 

So, in this invention, white was introduced as independent primary color supposing the case where many 
whites are especially used like a cellular phone. What is necessary is just to make the permeability of 
liquid crystal into max at the period W when the white light source is emitting light, in case white is 
displayed. When asking for brightness, each RGB may be made to emit light auxiliary. Moreover, the 
permeability of liquid crystal may be gathered also at the period of each RGB. 
[0040] 

Moreover, what is necessary is to choose three colors near the color coordinate to display, and just to 
determine a color in these balance, in order to display other colors. For example, what is necessary is 
just to maintain white, red, and green balance, in order to display thin yellow. It is not necessary to make 
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blue turn on here. It is satisfactory even if it makes the light switch on auxiliary, of course. 
[0041] 

Efficient low-battery-ization was realized by adjusting back light reinforcement still like an example 1 
using such 4 primary-color NOT-AND operation notation, and adjusting the permeability of a liquid 
crystal display component further further. 
[0042] 

At this time, it chooses which color luminescence means is combined to the field memory which 
accumulates a display image by one screen, and this each point, respectively, and a means to calculate 
that reinforcement is needed for it. And the rest makes the maximum of each self-luminous color 
calculate all over each screen similarly, respectively, adjusts back light reinforcement in accordance 
with it, and determines the permeability of each point according to it. 
[0043] 

It is not indispensable to prepare this, although white LED was used for the 4th in this example. Turning 
on all LED of RGB can also be realized. 
[0044] 
(Example 3) 

Moreover, this invention is not restricted to a field sequential drive. The fundamental concept of this 
invention is to control the color of a back light corresponding to a display image. Since a field sequential 
drive has back lights, such as independent RGB, it is the description that a color can be adjusted 
comparatively easily. However, this is not indispensable requirements. It is the description to have a 
color luminescence means to turn on two or more sorts of independent colors. 
[0045] 

this time field sequential ** - it may not be indispensable and it is possible to carry out coincidence 
lighting of two or more sorts of colors. For example, when it has the LED type back light like drawing 
1 , though the light is always switched on, the same power-saving effectiveness as an example 1 can be 
realized by changing reinforcement like drawing 10 . Of course, the same lighting and a field sequential 
drive may be combined. 
[0046] 
(Example 4) 

Until now, the technique to which the color of a lighting means is changed according to display 
information was described. Furthermore, this invention may change a color according to an operating 
condition. 
[0047] 

For example, it is good at the display of the minimum [ talk state / non-] in a cellular phone. It is not 
necessary to carry out color display at this time. For example, you may make it display only in white in 
4 primary color displays of an example 2. Moreover, in a three-primary-colors display, you may display 
only by G with strong visibility like an example 1 . 
[0048] 

You may make it change according to surrounding brightness furthermore. When bright, it may be made 
a white chisel, and when dark, you may make it color display. A sensor specifically like the photodiode 
which **** surrounding brightness is formed, and it may be made to perform [ basis ] a display or color 
display of a white chisel from the information from this sensor. 
[0049] 

Moreover, only in case color display displays desirable natural drawing, it may be made to carry out 
color display. At this time, the recognition signal of whether to carry out color display may be put into a 
status signal. 
[0050] 

[Effect of the Invention] 

According to this invention, low-power-ization of a field sequential mold liquid crystal display can be 
performed as mentioned above. 
[Brief Description of the Drawings] 
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[Drawin g 1] The conceptual diagram showing the liquid crystal display about the example 1 of this 
invention 

[Drawing 2] The conceptual diagram showing actuation of the liquid crystal display about the example 1 
of this invention 

[Drawing 3] The conceptual diagram showing actuation of the conventional liquid crystal display 
[Drawin g 4] The chromaticity diagram explaining actuation of the liquid crystal display in the example 
1 of this invention 

[Drawing 5] Drawing showing the example of the image displayed on the liquid crystal display in the 
example 1 of this invention 

[Drawing 6] Drawing in which being the modification of the example 1 of this invention and showing 
the actuation to which the period which turns on each color in a field sequential drive is changed 
[Drawing 7] The conceptual diagram showing the liquid crystal display about the example 2 of this 
invention 

[Drawing 8] The conceptual diagram showing actuation of the liquid crystal display about the example 2 
of this invention 

[Drawing 9] The chromaticity diagram explaining actuation of the liquid crystal display about the 
example 2 of this invention 

[Drawing 10] The conceptual diagram showing actuation of the liquid crystal display about the example 
3 of this invention 
[Description of Notations] 

101 Red Light Emitting Diode 

102 Green Light Emitting Diode 

103 Blue Light Emitting Diode 

104 Light Guide Plate 

105 Liquid Crystal Panel 

501 White Light Emitting Diode 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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[Drawing 5] 
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[Drawing 7] 
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